MORA VIANA ニヨル HENON TYPE ATTRACTOR ニ ツイテノ ケッカ ノ ショウカイ 1 1ジゲン シャゾウ ノ ブブン テイジゲン リキガクケイ ニ オケル ブンキ ノ ケンキュウ by 岡, 宏枝
Title Mora-VianaによるHenon type attractorについての結果の紹介I : 1次元写像の部分(低次元力学系における分岐の研究)
Author(s)岡, 宏枝













$0\leq c\leq\log 2$ $a_{0}\leq 2$ , $\exists E\subset(a_{0},2)$ s.t. Lebesgue meas





Q:[a,\beta ]\rightarrow [a,\beta ]\in critical point Schwarz derivative
$SQ<0$ , $Q$ $p$ $W^{s}(\alpha p))$ $Q$
critical point $a,\beta$ .
\S 1. Basic Lemmas
1 $\mathfrak{g}(x)=1-ax^{2}$
Lemma 1
$\delta>0$ $0\leq c_{0}\leq\log 2$ $a_{0}=a_{0}(\delta,c_{0})<2$
$\beta^{j}(x)|\geq\delta$ for $0\leq f\leq k-1$, and $\beta^{k}(x\lambda\leq\delta$






) $h;[-1,1]\supset$ $h( \theta)-\sin(\frac{\pi}{2}\theta)$ \omega njugacy :
i.e. $g_{a}(\theta)\approx h^{-1}(\mathfrak{g}(h(\theta))\cdot$
$g_{2}( \theta)arrow\frac{2}{\pi}\arcsin(1-2\sin^{2}(\frac{\pi}{2}\theta))\approx\frac{2}{\pi}\arcsin$ (co4 $\pi\theta$))
$arrow\frac{2}{\pi}(\frac{\pi}{2}-\pi|\theta\#=1-2|\theta|\cdot$
$g_{2’}(\theta)\approx 2$ for $\theta\neq 0$ $a$ 2









$c_{j’}$ , $k^{h^{-1})’’(\theta}1<c_{j}’$ for $|x|<1-2\delta^{2}$ $c_{i’’}$
$kh^{-1})’(\theta)|<c_{j’’}$ for $|x|<1-2\delta^{2}$ $(\cross\cdot 1)$
$1-\delta\geq h(\theta\lambda\geq\delta$ $\exists a_{0}<2$ $a_{0}<a\leq 2$,













$1/9>\delta>0,0\leq c_{0}\leq$ log2, $N_{0}$
$N>N_{o}$ $\Omega\subset(a_{0},2)$ .
$a_{0}-a_{0}(\delta,c_{0})<2$ Lemmal
(1) $Q^{j}(\Omega,O)\cap(-\delta,\delta)-\phi$ for $0sisN-1$ , and $Q^{N}(\Omega,0)-(-\delta,\delta)$ .
(2) $\emptyset(x)^{t}(1)|\geq 3^{j}$ for $0\leq j\leq N_{0}-1$ , $a\in\Omega$
(3) $\alpha(x)^{\iota}(1)|\geq\exp(c_{0}i)$ for $0\leq j\leq N-1,$ $a\in\Omega$
) $g_{j};a\in(a_{0},2)\vdash\alpha^{i}(1)$ $Q_{2}^{j}(1)=-1$, $\forall j\geq 1,$ $(Q_{2}^{j})’(1)\approx 4’$ , $\forall j\geq 1$
$a_{1} \geq\max\{a_{0},y2\}$ $g_{1^{-1}}((-1,-1/2))\supset(a_{1},2)$ $|\alpha(1)|\geq 3$,
for $a\in(a_{1},2)$ $\{a_{i}\}_{1- 0.1,2},\cdot$ ..
$a_{i}>a_{i- 1},$ $g_{i^{-1}}((-1,-1/2))\supset(a_{i},2)$ $k\dot{\alpha})’(1J\geq 3^{l}$ for $a\in(a_{i},2)$ $\circ$ N0
$a_{N_{0}- 1}$
$g_{N_{0}-1}^{-1}((-1,-y_{2))\supset(a_{N_{\text{ }}-1},2)}$ , i.e.
$(-1,-1/2)\supset Q^{N_{0}-1}((a_{N_{0}-1},2),1)-Q^{N_{0}}((a_{N_{0}- 1},2),0)$ , $k\dot{\alpha})’(1\lambda\geq 3^{i}$ for $isN_{0}-1$ ,
$a\in(a_{N_{\text{ }}-1},2)$ . $\Omega\subset(a_{N_{0}- 1},2)$
(1) ‘ $Q^{j}(\Omega,0)\cap(-\delta,\delta)-\phi$ for $0 \leq\int\leq N_{0}$
(2) $\emptyset(x)(1)|\geq 3^{j}$ for $0sjsN_{0}-1a\in\Omega$
$g_{N- 3}--\cdot-\cdot-\succ$
$\ovalbox{\tt\small REJECT},--\underline{1}\vee:- 2/,3- 1,,/2- 6_{-,\prime}\underline{\underline{0}}6,’.$
,
$g_{N- 2}.--\succ--\succ$ $\frac{\neg’,\prime g(\Omega)\prime\prime,;,\prime\prime.\prime\prime\underline{\prime,.\prime,\prime,\prime.\prime\prime\prime,\prime}}{\prime\neg,,\prime}$
$g_{N- l}$





$N_{1}\geq 0$ $N_{2}$ $N \approx\min N_{1}+2$
$\Omega-g_{N- 1}^{-1}((-\delta,\delta))$
(1) $Q^{l}(\Omega,0)\cap(-\delta,\delta)-\phi$ for $0\leq f\leq N-1$ , $Q^{N}(\Omega,0)\approx(-\delta,\delta)$
$a>y_{2}$ $1/2\leq \mathfrak{g}(-]/2)\leq 5/8$
$a_{\delta}\in\Omega$ $Z^{N_{\iota^{2}}+1}(1)-\mathfrak{g}^{N_{i}- 1}(1)=\delta$
$1-a_{\delta}(X_{l}^{-2}(1))^{2}arrow x_{\delta}arrow 1(1)-\delta<1/9$ $-a_{\delta}(x_{\iota^{-2}}(1))^{2}<-y_{9}$ ,
$(^{*})$ $( \mathfrak{g}^{N_{l}- 2}(1))^{2}>y_{9a_{\delta}}>4\int 9$ .
$N_{2}$ $X_{t4- 1}^{a^{-1}}(1)<-y_{2}$ $a_{N_{0}- 1}>y2$ $\backslash$
$(^{**})$ $\mathfrak{g}_{4- 1}^{N- 2}(1)-Q_{C_{\aleph a}}^{N_{a_{)}}}(1)<2/3$ .
$(^{*}),(**)$ $nsN_{2}$ $\alpha_{\delta}(1)<\alpha_{\aleph’- 1}(1)$ $\mathfrak{g}_{i}^{N- 2}(1)<-2/3$ . i.e.
$Q^{N- 1}(\Omega,0)\cap(-\delta,\delta)-\phi$ .
$isN-1$ $i$ $Q’(\Omega,0)\cap(-\delta,\delta)-\phi$ for $0sisN-1$
(3) $\emptyset(x)(1)|\geq\exp(c_{\alpha}j)$ for $0\leq j\leq N-1,$ $a\in\Omega$
$Q(a,-1/\sqrt{a})\approx 0$ $a\in\Omega$ $Z^{N-2}(1)<-2/3<0$
$Q(1)<-1/\sqrt{a},$ $i\leq N-3$
$0\leq j\leq N_{0}-1$ # $\forall a\in\Omega$ $k\alpha^{j})’(1)|\geq 3’$ (3)
$N_{0}-1\leq f\leq N-2\forall a\in\Omega$
$kZ^{j})’(1)|-\mathfrak{g}_{(z^{j}(1)1\cdot k\lambda\approx 2\phi^{j-1}(1\lambda k\dot{\alpha}^{-1})’(1)|}’\dot{\alpha}^{-1})’(1$
$\geq 2a\cdot\frac{1}{\sqrt{a}}kz^{j- 1})’(1)|$ $(\cdot 2\leq f\leq N-3)$
$\geq 2a\cdot\frac{1}{\sqrt{a}}e^{c_{0}(l- 1)}\geq 2e^{c_{0}(l- 1)}\geq e^{c_{0}l}$ . $(. c_{0}<\log 2)$
$l-N-1$
$k^{\mathfrak{g}^{N-1})’(1}\lambda\approx 2aw- 2(1\lambda\cdot k^{\mathfrak{g}^{N-2})’(1)|}$
$\geq 2\frac{3}{2}\frac{2}{3}\cdot e^{c_{0}(N- 2)}\geq e^{c_{0}(N- 1)}$ . $\blacksquare$
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$\underline{Lemm}$
$0\leq cs$ log2 , $N_{0}\approx N_{0}(c)$
for $0\leq j\leq n-1$
$n$
$d_{a}Q(a,x)--x^{2}$ , $d_{x}Q(a,x)--2ax$ $|d_{a}Q(a,1)|-1,$ $|d_{x}Q(a,1)|\approx 2a\leq 4$ .
$j-n$




1. $c,c_{0}$ s.t. $0sc\leq c_{0}$ slog2
2. $\alpha,\beta,\epsilon$ s.t. $0<a<\beta$ and $\epsilon>0$ small
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3. $\delta$ s.t. $\delta-\exp(-\Delta),$ $\Delta$ EN
4. $N_{0}$ s.t. $N_{0}(c)<N_{0}$ (by Lemma 3)
$a_{0}$ s.t. $a_{0}(\delta^{2},c_{0})<a_{0}$ (by Lemma 1)





$I,$ $-$ $(e ,e^{- r+1})$ , $I_{-r}=I_{r}$ , for $r\geq 1$
$I_{r,1},I_{r.2},\cdots,I_{r\gamma^{2}}$ : $I_{r}$ $r^{2}$ .
Definitions
1. $v^{\text{ _{}a}}$ retumm , $\gamma_{v}(a)\in(-\delta,\delta)$ .
2. retum $v$ binding period binding condition $(BC)$
$[v+1,v+p]$ .
$(BC)$ : $\beta^{v+j}(0)-\emptyset^{j}(01\leq e^{-\beta j}$ for $1\leq j\leq p$ ,
3. retummv ee return binding period
.
2-1 Basic Assumption $(BA)_{n}$
Basic Assumption .
$(BA)_{n}$ : $|\gamma_{i}(aJ\geq\exp(-\alpha i)$, ls $i\leq n$
$(BA)_{n}$ $F_{n}$ $F_{n-1}$
$F_{n-1}$ $P_{n-1}$ $F_{n}$ $P_{n-1}$
$(BA)_{n}$ $(F_{n})_{\hslash}$ , $P_{n}$ $F_{n}$
. $F\approx$ $F_{n}$ .
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1. $1\leq nsN-1$ , $\gamma_{n}(\Omega)\cap(-\delta,\delta)=\phi$ , $F_{n}\approx\Omega$ $P_{n}=\{\Omega\}$
$i.e$ .trivial partition .
2. $n-N$ $\gamma_{n}(\Omega)\approx(-\delta,\delta)$ ,
$F_{\hslash}-F_{\hslash- 1}-\gamma_{N}^{-1}((-e^{-[\mathscr{O}]},e^{-[aN]})),$ $P_{n}=\{F_{n- 1}\cap\gamma_{N}^{-1}(I_{r.i});\Delta\leq r\leq[\alpha N], 1\leq i\leq r^{2}\}$
.
3. $n>N$ , , $F_{1},F_{2},\cdots,F_{n- 1},P_{1},P_{2},\cdots,P_{n- 1}$ ,
$F_{n},$ $P_{n}$ .




$v_{s}(a)+1\leq nsv_{s}(a)+p_{s}(a)$ , for $\forall a\in\omega\in P_{n- 1}$ ( n
$a$ binding period ) \omega (i.e.
$\omega\subset F_{n}$ , $\omega\in P_{n}$ ).
[3-2: retum situation ]
$\gamma_{n}(\omega)\cap(-\delta,\delta)-\phi$ $\gamma_{n}(\omega)\cap(-\delta,\delta)$ $I_{(\Delta+1\rangle.(\Delta+1)^{z}}$ $a$
retum , $\omega$ .
return
[3-3:retum situation] $\gamma_{n}((11)$
$\omega\in P_{n- 1}$ return situation
$\omega^{1}-\omega\cap\gamma_{n}^{-1}((-\delta,\delta)),$ $\omega^{\dagger}=\omega\cap\gamma_{n}^{-1}((-\delta,\delta)^{c})$
, $F_{n}$ . $\gamma_{n}(\omega)\cap(-\delta,\delta)^{c}\subset I_{*\Delta.1}$




$\omega^{\dagger}$ (1) $1JJ’=(11 0)^{\prime I}=\phi$
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(3-3-1) $\omega^{\prime 1}\in P_{n}$
(3-3-2) $a\in\omega^{1}$ $n$ retumm (i.e. $v_{s}(a)-n$ ).
essential retumm inessential retumm .
inessential retum , $\gamma_{n}(\omega’)$ $I_{r.i}$ .
$\omega$’ . $\omega’\approx\phi$ , $\forall a\in\omega^{\iota}$ (BA)
.
inessential return
essential retumm , $\gamma_{n}(\omega’)$ $I_{r.i}$ . $\omega$
$(BA)$ $a(i.ea\in\omega^{\dagger}\cap\gamma_{n}^{-1}((-e^{-[\alpha]},e^{-[\alpha\hslash]})))$ ,
$\gamma_{n}(\omega’)$ $(-e^{-[an]},e^{-[an]})$ $l_{[an],1}$ $l_{-[cm\}.1}$
$\gamma_{n}^{-1}(l_{-[\mathscr{O}],1}\cup l_{[\alpha\}1})$
$P_{n}$ $\omega_{r,i}\in P_{n}$
(i) $\gamma_{n}(\omega_{r,i})\supset 1_{r}j$ (ii) $\gamma_{n}(\omega_{r,i})\subset(I_{r,ir}^{l}\cup I_{j}\cup l_{r.i}^{r})$





Lemma 4 (binding period )
$| \gamma_{j}(a\int\geq e^{-\dot{q}}$ for $1\leq^{\forall}j\leq n,$ $(BA)_{n}$
$b_{i}(a)|\geq e^{cj}$ for $1\leq^{\forall}j\leq n-1$ ( )
. $vsn$ $a\in\Omega$ retuern, $p$ $v$ binding
period, $r$ $\ovalbox{\tt\small REJECT}|>\Delta$ $\gamma_{\nu}(a)\in I_{r}$ .
(1) $a,\beta$ $\rho=\rho(a,\beta),$ $0<\rho<1$ ,
$\gamma h,$ $\eta_{2}\in[\gamma_{v+1}(a),\gamma_{1}(a)]$ ,
$\rho^{2}\leq^{2}(\alpha^{j})(\eta_{2})$
$k\alpha^{i})^{t}(\gamma_{v+1}(a))|\geq\rho e^{cj}$ for 1 $sjsp$ .
(2) $p \in[\frac{\mathfrak{b}1}{\log 4+\rho},$ $\frac{*1}{c+\beta}]$
(3) $kQ_{a}^{p+1}$ )$|( \gamma_{v}(a))|\geq\tau ex\mu\frac{c-\beta}{2}(p+1))\geq 2(36)^{2}$ ,
$\tau$ $a,\beta$ c : $\tau\approx\tau(\alpha,\beta_{C})$ .
) (1) $v$ $a$ retumm $\gamma_{v}(a)\in l_{r}$ , $r>\Delta$ $p$
binding period




$|y\pi\alpha_{(a))}^{\eta}\vdash$ $\vdash O[+\frac{\mathfrak{g}^{l}(\eta_{i})-\mathfrak{g}’(\gamma_{\dot{2}\star 1})}{\mathfrak{g}(\gamma_{i+1})}|$
$s_{l} \prod^{1}^{j- b+\frac{\mathfrak{g}_{(\eta_{i})-\mathfrak{g}^{l}(\gamma_{i+1}}’\lambda}{\mathfrak{g}_{(\gamma_{i+1}}\lambda}1}-$
$\eta_{i}-\dot{\alpha}(\eta),$ $\gamma_{i+1}-\alpha^{i+1}(0)$
$\sum_{l- 0}^{i- 1}\frac{\beta’(\eta_{i})-\alpha’(\gamma_{i+1})|}{\ (\gamma_{i+1})1}$ $\subset\ell- 0r^{j_{-}}$




$s|\mathfrak{g}^{i}(\gamma_{v+1}(a))-\mathfrak{g}^{i}(\gamma_{1}(a))|$ ($\cdot.\cdot \mathfrak{g}$ ; monotone)








‘ induction $j(1sj\leq p)$
(X) $\rho\leq|\frac{(\alpha^{j},)’(\eta)}{(\mathfrak{g}^{j})(\gamma_{1}(a))}|s\rho^{- 1}$ for $\eta\in(\gamma_{v+1}(a),\gamma_{1}(a))$
| $(\cross\cdot)$ $\eta=\gamma_{v+1}(a)$ $1\leq l\leq p$
$k\alpha^{j})’(\gamma_{v+1}(a))|>\rho(z^{j})’(\gamma_{1}(a))=\rho D,(a)\geq\rho e^{cj}$
(2) (1) $\eta\in[\gamma_{v+1}(a), \gamma_{1}(a)]$
$|\gamma_{\gamma+l+1}(a)-\gamma_{l+1}(a\lambda\approx k\dot{\alpha})’(\eta 1|\gamma_{v+1}(a)-\gamma_{1}(a)|$
$-k\dot{\alpha})’(\eta\lambda 4^{\gamma_{\gamma}(a)1^{2}}>\rho D_{j}(a)\cdot a\cdot|\gamma_{v}(a\lambda^{2}>\rho e^{cj}\cdot a\cdot e^{-\mathfrak{g}_{r|}}\cdot$











$\leq 4^{j}a|\gamma_{v}(a)|^{2}$ $(\cdot\cdot k\alpha^{j})’(\eta)|s4’)$
$\leq 4’a|e^{-(r\vdash 1)}]^{2}\approx 4^{j}ae^{2}e^{- 2}$
$l \leq\frac{2\#\{-\log a-2}{\log 4+\beta}$
$\leq e^{-\beta j}$
$p \geq\frac{\psi|-\log a-2}{\log 4+\beta}$ ,






$\geq[4a\rho^{3}\cdot e^{c\rho}\cdot e^{-\beta(p+1)\rho}]^{\psi 2}$
$\geq(4a\rho^{3}e^{c})^{\psi 2}\cdot e^{\underline{c}_{2}}=\tau e^{2}-A_{r+1)}^{\underline{c-}A_{(p+1)}}$ .
$a>1$ $\tau\approx\tau(c,\rho(a,\beta))$ $p$
$\tau e^{c_{2}}\geq 2(36)^{2}A_{(p+1)}^{-}.$ .
(2) $(r>)\Delta$ $\blacksquare$
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Remark 2 bind retumm $(BA)$
$)$ $aarrow\omega$ $v_{s}(a)$ $n$ free retumm $p_{s}(a)$ binding period
i.e. $v_{s}(a)+1\leq n\approx v_{s}(a)+f\leq v_{s}(a)+p_{s}(a)$ . $v_{s}(a)\approx v$ $\langle_{\text{ }}j$ binding period
$\beta^{j}(0\lambda-\beta^{v+;}(0)|\leq\beta^{v+l}(0\cdot$
$j$ $(BA)$ , $h^{j}(0\lambda\geq e^{-\dot{y}}$
$n\approx v_{s}(a)+f$
$\beta_{(0)}^{n}|\geq|\mathfrak{g}^{j}(0\lambda-e^{-\rho;}\geq e^{- al}-e^{-\beta l}=e^{-\dot{\alpha}}(1-e^{\prec\beta- a)l})\geq e^{- a\prime}(1-e^{-(\beta- a)})$ ,
$N\approx N(a,\beta)$
$e^{- a(n- l)}\approx e^{- av}\leq e^{- aN}\leq 1-e^{-(\beta- a)}$
$|\mathfrak{g}^{n}(0)|\geq e^{- an}$ $\blacksquare$
Remark 3 inessential retumm $(BA)$
$\circ$
$\omega\subset F_{n- 1}\omega\in P_{n- 1}$ ,n:inessential retum $\ovalbox{\tt\small REJECT},(a)\geq e^{cj}0\leq j\leq n-1a\in\omega$
$a\in\omega$ $(BA)_{n}$
) $(*)l(\gamma_{n}(\omega))\geq 2e^{-[an]+1}$
1o n retumm $v_{0}$ essential retum $P0$ $v_{0}$ binding period
$l(\gamma_{n}(\omega))\geq l(\gamma_{v_{0}+p_{\text{ }}+1}(\omega))$ .
( $\cdot$ . $\gamma_{v_{\text{ }}+p_{\text{ }}+1}(\omega)\not\in(-\delta,\delta)$ kmma 1 $\gamma_{v_{\text{ }}+p_{\text{ }}+1}(\omega)\in(-\delta,\delta)$
$n-v_{0}+p_{0}+1$ ) $\varphi;\gamma_{v_{\text{ }}}(t)arrow\gamma_{v_{\text{ }}+p_{\text{ }}+1}(t)$ $\exists c$ s.t.
$l( \gamma_{v_{\text{ }}+p_{\text{ }}+1}(\omega))\approx|\varphi’(\gamma_{v_{0}}(t)\#(\gamma_{v_{0}}(\omega))=|\frac{\gamma_{v_{0}+p_{0}+1}’(t)}{\gamma_{v_{0}}’(t)}\}(\gamma_{v_{0}}(\omega))$
$r_{D_{v_{0}^{0}-1^{0}}^{v+r}(\ell)}\frac{1}{36^{2}}D\vdash(t)\}(\gamma_{\gamma_{\text{ }}}(\omega))=\frac{1}{36^{2}}k^{Q^{p_{\text{ }}+1})’(\gamma_{v_{\text{ }}}(\omega)\#(\gamma_{\gamma_{\text{ }}}(\omega))}$
$\geq\frac{1}{36^{2}}oe^{\frac{c-}{2}A_{(p_{0}+1)}}l(\gamma_{v_{0}}(\omega))\geq\frac{1}{36^{2}}oe^{c_{2}}\frac{e^{-|r|}}{r^{2}}(e-1)A_{(r_{0}+1)}^{-}$
$\geq\frac{1}{36^{2}}oe^{A_{(\rho_{\text{ }}+1)}^{-}}\frac{e^{-|r|}}{r^{2}}c_{2}$
\check 2 | $\frac{1}{36^{2}}\tau e^{2}\frac{e^{-\}1}}{r^{2}}\geq 2e^{-[an]+1}\underline{c}-A_{(r_{0}+1)}$ $(*)$
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Lemma $\forall a\in\omega,$ $p_{j}(a1\geq e^{cj}$ for $1s^{\forall}f\leq n-1$ $\omega\in P\overline{1}_{-1}$ 2
$\ovalbox{\tt\small REJECT}$
$\tau e^{\frac{c-}{2}l_{(h\star 1)}}|\gamma_{v_{0}}(b)-\gamma_{vo}(a1\leq|\gamma_{v0+p0+1}(b)-\gamma_{\vee 0*p\}+1}(a\lambda$
$\leq 36^{2}e^{- c_{0}\langle v_{1}- v_{0}- p_{0}- 1)}|\gamma_{v1}(b)-\gamma_{v1}(a1\cdot$
$v_{0}$ , $v_{1}$ $n$ 2 retum (i.e. $v_{0}<v_{1}\leq n$ )
$\Delta$ $2|\gamma_{v0}(b)-\gamma_{v\text{ }}(a\lambda\leq|\gamma_{vl}(b)-\gamma(a1$
) $\varphi$ $\varphi;\gamma_{v_{\text{ }}\star r_{\text{ }}+1}((a,b))arrow\gamma_{v_{1}}((a,b))$, $\gamma_{v_{\text{ }}+\rho_{0}+1}(t)\vdash\gamma_{v_{1}}$ (
$\ell\in(a,b)$
$|\gamma_{v_{1}}(b)-\gamma_{v_{1}}(a\lambda-|\varphi’(\gamma_{v_{\text{ }}+\rho_{0}+1}(t)1\cdot|\gamma_{v_{0}+\rho_{\text{ }}+1}(b)-\gamma_{v_{\text{ }}+p_{\text{ }}+1}(a1\cdot$
Lemmas 1and 3








( ) $-\gamma_{vo}(a1\leq|\gamma_{vo+p\text{ }+1}(b)-\gamma_{v\text{ }+p+1}(ad$
2
$\frac{\tau}{36^{2}}e^{c_{2}}r_{0}+1)|\gamma_{\gamma_{0}}(b)-\gamma_{v_{0}}(a)|s|\gamma_{v_{1}}(b)-\gamma_{v_{1}}(a)|\mp$ .




Proposition $P_{n- 1}$ partition $\omega$ $a,b$ $(x\mathfrak{X}$
. a- ) partition
critical point binding
period partition $\omega$ $a$ e Lemma 4
Definition
partition $\omega$ binding period :
$\tilde{p}(\omega)=\min_{a\in\omega}p(a)$ .
Proposition 1( )
$A\approx A(\alpha,\beta,c,\delta^{2})$ , $\omega\in P_{n- 1}$
$p_{j}(a\lambda\geq e^{cj}$ for $1\leq^{\forall}j\leq n-1$ and $a\not\in\omega$
$a,b\in\omega,$ $1\leq k+1sn$ :
(1) $| \frac{D_{k}(b)}{D_{k}(a)}|sA$ , and (2) $| \frac{\gamma_{k+1}(b)}{\gamma_{k+1^{I}}’(a)}|\leq A$ .




$a_{i(c)}$ Le. $( \frac{b}{a})^{k}\leq\%(c)$ .
$\gamma_{k- 1}$ $\omega\in P_{n- 1}$




$\prod_{- 1}^{k}\vdash|s\prod_{- 1}^{k}t+|\frac{\gamma_{k- 1}(b)-\gamma_{j}(a)}{\gamma_{j}(a)}|$
$(\cross\cdot 1)$
$N-v_{1}<v_{2}<\cdots<v_{s}sk$ $\omega$ free retumm $p_{1},p_{2},\cdots,p_{s}$
$\omega$ binding period $S$ 3
free period
1. ee period $v_{i-1}+p_{1-1}<j<v_{i}$
remark $|\gamma_{j}(b)-\gamma,(a)|\leq 36^{2}e^{-c_{0}(v,-;)}l(\sigma_{i})$ .
$\int$ free period
$F_{i}s \sum_{l- v_{-1}+p_{k1}+1}^{v,- 1}\frac{36^{2}e^{- c_{0}(v,- j)}l(\sigma_{i})}{\delta}\leq 36^{2}\frac{l(l_{r_{l}})}{\delta}\sum_{- 1}^{\infty}e^{- c_{0’}}\frac{l(\sigma_{i})}{l(l_{r})}\leq a_{2}\frac{l(\sigma_{i})}{l(I_{rj})}$ ,
$a_{2}-3 6^{2}\frac{l(l_{r})}{\delta’}\sum_{/-1}^{\infty}e^{-c_{0}\dot{/}}\approx a_{2}(c)$






3. binding period $v_{i}+1\leq j\leq v_{i}+p_{i}$
$j$ binding period ‘ $|\gamma_{v,+}(a)-\gamma(at\leq e^{-\beta}$ ,
Basic assumption $|\gamma,(a)|\leq$ $|\gamma_{\gamma_{l}+l}(a1\geq a_{4}e^{- al}$ ,
$a_{4}-1-e^{(a-\beta)}$
$\varphi_{j}$ ; $\gamma_{v_{i}}(t)\vdash\gamma_{v_{i}+}(t)$ $C\in(a,b)$
$|\gamma_{\gamma,+j}(b)-\gamma_{v,+i}(at\approx|\varphi_{j’}(\gamma_{\gamma_{l}}(t))1^{\gamma_{\gamma_{\ell}}(b)-\gamma_{v,}(a}1$,
(i) $|\gamma_{v_{j}+i}(b)-\gamma_{v_{l}+l}(a1\leq 36^{2}k^{f_{\iota}^{j})’(\gamma_{v_{l}}(t)1\cdot|\gamma_{\gamma_{l}}(b)-\gamma_{\gamma_{j}}(a1}$
$\leq 36^{2}\cdot 2\oint\gamma_{\gamma_{1}}(t)k^{f_{\iota}^{j- 1})’(\gamma_{v_{i}\star 1}(t)\lambda^{l(\sigma_{i})}}$.
(ii) $|\gamma_{\gamma_{l}+l}(t)-\gamma,(c\lambda\approx k^{f_{t}^{i- 1})’(\theta)|\cdot|\gamma_{v_{l}+1}(t)-\gamma_{1}(c)|}$
$\geq\rho^{2}Kf_{t}^{l- 1})’(\gamma_{v_{l}+1}(t))|\cdot t\cdot|\gamma_{v_{j}}(t\int$ ( $\cdot\cdot$ Ixmma 4)
$\geq\frac{\rho^{2}}{2a_{3}}kf_{\iota}^{l- 1})’(\gamma_{v_{l}+1}(t)1\cdot 2t\cdot|\gamma_{v_{l}}(t1^{l(l_{r_{l}})}$




Lemma4 (Remark 2) $l(\sigma_{i+1})\geq$ (\mbox{\boldmath $\sigma$}i) $i(r)\approx maxf:b_{i}|\approx r$} ‘
$\sum_{1}^{s}\frac{l(\sigma_{i})}{l(I_{r_{l}})}\leq\sum_{r>\Delta}\frac{2l(\sigma_{i(r)})}{l(l_{r_{l}})}\leq 2_{r}>\sum\frac{1}{r^{2}}<\infty$
$\blacksquare$
Remark 4 $n-1$ free retumm $N=v_{1}<v_{2}<\cdots<v_{\overline{s}}\leq n-1$
( free period ) $1\leq k\leq v_{\overline{s}}+p_{\overline{s}}$ $l(l_{r_{l}})<\delta$
$a_{2}$ $c$ $k\geq v,s+p_{\overline{S}}+1$ $v_{s^{-}+1}\geq n$ $(-\delta,\delta)$
return ‘ $a_{2}= \frac{36^{2}}{\delta}$
Proposition 1 $A$ $1\leq k\leq v_{\overline{s}}+p_{\overline{s}}$ $\delta$ $(i.e$ .
$A(\alpha,\beta,c)),$ $v_{s’}+p_{\tilde{s}}+1\leq k\leq n-1$ $A( \alpha,\beta,c,\delta)\approx\frac{1}{\delta}$
2-Z $E$ :(2) escape period
$F_{n}$ (BA) , Lyapunov
(i.e. $p_{n}(a)|\geq e^{cn}$ ) . En F ,
Lyapunov .
$\{E_{n}\}_{n-1,2}\ldots$ . . $nsN-1$ $E_{n}=F_{n}\approx\Omega$ , $n\geq N$
, $E_{2},\cdots E_{n- 1}$ $E$. $\subset(E_{n- 1\cap}F_{n})$ $P_{n}$ partition
. $n$ binding period
$(1-\epsilon)n$ , $b_{n}(a\lambda\geq e^{e_{Q}(1-\epsilon)n}\geq e^{\epsilon n}$
. $\epsilon$ $\epsilon\leq 1-c/c_{0}$ ,
.
$\omega\in P_{n}$ , $s.t.\omega\subset F_{n}$ :
$N-v_{0}<v_{1}<\cdots<v_{s}\leq n,$ $\Omega\approx\omega_{0}\supset\omega_{1}\supset\cdots\supset\omega_{s}\approx\omega$




1. $v_{i}$ $\omega$ escape situation $l( \gamma_{v_{i}}(\omega_{i-I}))\geq\frac{(e-1)\delta}{e(\Delta+1)^{2}}=l(I_{\Delta+1,1})$
2. $\omega$ $\underline{escape}$period $[v_{j},v_{k}$ ) $v_{j}$ escape situation $\omega_{i}$ escape
\omega mponent { *L $\beta^{j}$( $oj\geq\delta^{2}$, for $\forall j\in[v_{i},v_{k}$ ), for $\forall a\in\omega$
3. $n$ essential ce retumm escape period:
$[v_{j_{\Phi}}, v_{k_{1}}),[v_{\dot{u}}, v_{\iota_{z}}),\cdots,[v_{i}-1v_{r_{i}})$
escape period total time $T_{n}(\omega)$
i.e. $T_{n}(\omega)-t_{1}+\iota_{2}+\cdots+t_{m}$ $(m=m(\omega))$






$\vdash_{:}^{:}::\backslash \backslash \backslash \backslash \backslash \backslash ^{:}:_{:}-:-\gamma_{v_{i}}((4- i$
$v_{v_{l}^{i+l}}$
$\frac{\frac{--\prime\underline{6}^{2\dot{\gamma}_{v_{j}}(.)_{:_{:_{:}}}}i^{=^{=^{=}}}(11_{i}....-}{0\frac{1^{-\backslash }\backslash _{\backslash }\wedge’=^{-}\backslash _{\vee}:}{I\prime 6^{2,\gamma^{-}}\prime\prime\prime\prime 6^{j^{\prime’}}\wedge^{\wedge}\prime\prime}-}}{:::-\vee^{-}}\backslash \backslash \backslash \backslash \backslash \backslash \backslash \backslash _{:}^{:}v_{j+l_{:_{:}}}(t0_{i+i_{:}^{)_{:}}}j:.....$
$Y_{v_{i+l}}^{(01_{i})}$
$j\backslash t^{-}\backslash \backslash \backslash ^{-:}\backslash \backslash -\backslash ^{-}-$
$\gamma_{v_{l}}(tt1)$
$\text{ ^{}k}eperiod\cdot\frac{-::...-.\cdot.arrow’\sim----\prime’\backslash 6^{jvl\backslash },\prime\backslash 2_{j’\gamma(\rangle\backslash _{\vee}}^{j}Q)\backslash \backslash _{\backslash \backslash 6_{-}}}{k^{\backslash }\backslash \rangle_{\backslash ^{\backslash }\backslash _{\backslash }}^{\backslash }\backslash .\ ^{2}\backslash } \frac{\underline{0}}{v_{v_{k}}^{(\{\}\}}t.\searrow:}$
$Y_{v_{k}^{((1)}k- l}$)
$v_{k\cdot\prime\cdot l}$
$\frac{\underline{\underline{0}}\underline{\backslash \backslash }\backslash .6}{-\backslash \backslash \wedge:,\backslash \backslash \backslash i_{1^{:}}\backslash _{\vee}::=}$
$Y_{v_{k+l}^{((0_{k})}}$
$\frac{vv_{1}v_{1}v_{||}}{1\inftyI}\frac{V,i}{\backslash \backslash \ldots\vee\backslash \vee-\cdot-\vee\vee\prime}m^{v_{k_{m}n}}\overline{m}l$
$pcriodescape$ $C_{I}$ $periodcscapeC_{2}$ $periodcscape$ $C_{m}$
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($F$ : $T_{n}(\omega)\leq\epsilon n$
$\omega_{n}$
$F_{n}$ 4
(i.e.$E_{n}-E_{n- l}\cap F_{n}-\omega$ ) $a\in E_{n}$ $b_{n}(a\lambda\geq e^{cn}$
) $a\in\omega\subset E_{n}$ escape period inessential retumm
(i) $n$ $a$ retum Lmma 1, Lemma4(3) $(BA)_{n}$




$(ii)$ $n$ binding period Lemma 1 Lemma $4(1)$
$p_{n}(a)|\geq e^{c_{0}(n-T_{\hslash}(\omega))}\cdot\rho\cdot\epsilon^{c(n-v_{4\prime})}\geq e^{c_{0}\langle 1-e)n}\cdot\rho$ $\epsilon$ $c_{0}(1-2\epsilon)>c$
$N$ $\rho>e^{- c}$ $p_{n}(a)|\geq e^{c_{0}(1-2\epsilon)}$ $\geq e^{cn}$
(iii) n frce period Lemma $4$ Lemma 1
$(BA)_{n}$ $\delta$
$p_{n}(a)|4_{n}$
\S 3. (BA) measure
Proposition 3 $n>N,$ $\omega_{n- 1}\subset F_{n- 1}\cap E_{n- 1},$ $\omega_{n- 1}\in P_{n- 1}$ :
$\frac{l(\omega_{n- 1}-F_{n})}{l(\omega_{n- 1})}\leq B\exp(-\frac{1}{10}\alpha n)$
$F_{n}-E_{n-1}-\gamma$ $-1((-e^{-[an]+1},e^{-[an]+1}))$ $B$ $a,\beta,c,\delta$
$B-B(a,\beta,c,\delta)$ .
) $a\in\omega_{n-1}$ Basic assumption
$|\gamma,(a)|\geq e^{-\dot{\alpha}}$ , for $1\leq j\leq\cdot n-1$




$\frac{l(\omega_{n- 1}-F_{n})}{l(\omega_{n- 1})}\leq\frac{1\gamma_{n’}(a_{1}\lambda}{1\gamma_{n}’(a_{2}t}$ . $\frac{2e^{-[an]+1}}{l(\Omega_{n- 1})}$
$\Omega_{n-1}-\gamma_{\text{ }}(\omega_{n-1})$ Proposotion 1
$\frac{l(\omega_{n- 1}-F_{n})}{l(\omega_{n- 1})}\leq A\frac{2e^{-[\alpha\eta]+1}}{l(\Omega_{n- 1})}$ .
$V_{0}$ $n$ essential retumm, $p_{0}$ $v_{0}$ binding period
Lemmal
$l(\Omega_{n- 1})\approx l(\gamma_{n}(\omega_{n- 1}))\geq l(\gamma_{\gamma_{0}+\rho_{0}+1}(\omega_{n- 1}))$
$v_{0}$ essential retumm $l_{r,i}$ Lemma 4
$l( \gamma_{v_{0}+p_{0}+1}(\omega_{n- 1}))\geq\frac{\tau}{36^{2}}e^{\underline{c}-A_{P_{\text{ }}\star 1)}}2\frac{e^{-\rho 1}(e-1)}{r^{2}}$
$\frac{l(\omega_{\text{ }- 1}-F_{n})}{l(\omega_{n- 1})}sA\frac{2e^{-1^{an}k1}}{l(\Omega_{n- 1})}sA\frac{2e^{-[an]+1}}{\frac{\tau}{36^{2}}e^{2}\underline{c}- 4_{(r_{0}+1)}}\cdot r^{2}e^{- V1}(e-1)$
$\leq 2A\frac{36^{2}}{\tau}e^{2}e^{- cm}\frac{r^{2}e^{|r|}}{e^{\underline{c}_{2}}-1_{Po}}$ ,
$B \approx 2A\frac{36^{2}}{\tau}e^{2}$
$sBe^{-a}$ $\frac{r^{2}e^{|r|}}{\underline{c}1-.\underline{|r|}}$ ($\cdot.\cdot$ Ixmma4) $\leq Be^{- an}(\acute{a}n)^{2}\frac{e^{F1}}{\underline{c-}\epsilon.\lrcorner\llcorner}$ ($\cdot$ . $rs$ an)
$e21$ $g4+\beta$ $e2\log 4+\beta$
$sBe^{- an}(an)^{22(1o^{c}g^{-}4+\beta)}e^{(1--\infty}\rangle\vdash|$
,
$c> \frac{21}{25}$ log2 , $\beta<\frac{1}{35}$ log2 $\frac{c-\beta}{2(\log 4+\beta)}\geq\frac{1}{5}$ \Re ‘ ‘
$sBe^{- a\text{ }}(\alpha n)^{2}e^{\frac{4}{5}an}\leq Be^{-\frac{1}{5}w}(an)^{2}$
$\alpha$ $N$ $n\geq N$
$sBe^{-\frac{1}{10}\alpha t}$
$\blacksquare$
remark Lemma 4 $j=n$ $p_{j}(at\geq e^{cj}$
n bind return
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| $p_{0}+v_{0}<n$ ,Pi ($a1\geq e^{cj}$ , for $0\leq f\leq n-1$ Lemma 4
\S 4. E measure 3 Lemma
$m(E)>0$ 3 Lcmma .
Lemma 5
$r_{i}>\Delta$ , $1st_{j}sr_{(}^{2}$ $\gamma_{v_{l}}(\omega_{j})\supset l_{r_{i}.t_{l}}$
$(v_{i+1}-v_{i})\leq 10b_{i}|$
.
) $v_{i}-\mu_{0}<\mu_{1}<\cdots<\mu_{\kappa}-v_{i+1}$ inessential retumm
$\varphi_{\mu_{l}}$ $\varphi_{\mu}:\gamma_{\mu_{l}}(\theta)\succ\gamma_{\mu_{l\cdot 1}}(\theta)$ $\omega_{j}\ni\theta$
$l( \gamma_{\mu_{l\cdot 1}}(\omega_{j}))-|\varphi_{\mu,}’(\gamma_{\mu,}(\theta)\oint(\gamma_{\mu_{l}}(\omega_{i}))$
$| \varphi_{\mu_{l}}’(\gamma_{\mu,}(\theta)1-|\frac{\gamma_{\mu_{\mathfrak{l}\cdot 1}}’(\theta)}{\gamma_{\mu}’(\theta)}|$
$\geq\frac{1}{36^{2}}|(\mathfrak{g}^{\mu_{l\cdot 1}-lk})’(\gamma_{\mu}(\theta)1$ (Lcmma3 A )
$\geq\frac{\tau}{36^{2}}e^{2}\underline{c}- 4_{(p_{l}+1)+qq_{l}}$ (Lemma 1, Lcmma 4 A )
$P\iota$ $\mu$ binding period, $q_{l}=(\mu_{l+1}-\mu_{l})-(p_{l}+1)$
$\frac{c-\beta}{2}<c_{0}$




$l( \gamma_{\mu_{\text{ }}}(\omega_{i}))\approx l(\gamma_{\gamma_{j}}(\omega_{i}))>\frac{(r-1)e^{-\}_{r}1}}{r_{i}^{2}}$
$1 \geq(\frac{\tau}{36^{2}})^{\kappa}e^{\underline{c}-1_{(\mu_{*}-\mu_{\text{ }})}}2(e-1)\frac{e^{- k1}}{r_{i}^{2}}$ ,
$(\cross\cdot 3)$ $0 \geq\kappa\log(\frac{\tau}{36^{2}})+\frac{c-\beta}{2}(v_{i+1}-v_{i})+\log(e-1)-\int_{i}|-2\log\rho_{i}|$ .
$p_{l}$ $\mu_{l}$ return i.e. $l_{\rho_{1;}}^{l}\cup l_{\rho_{l},t}\cup l_{r_{l};}’\supset\gamma_{\mu}(\omega_{i})$
$\mu_{l+1}-\mu_{l}\geq p_{l}\geq\frac{p_{l}}{\log 4+\beta}\geq\frac{\Delta}{\log 4+\rho}$
$v_{i+1}-v_{j} \geq\frac{\Delta}{\log 4+\beta}\cdot\kappa$ .
$\kappa\log\frac{\tau}{36^{2}}\geq\log\frac{\tau}{36^{2}}\frac{\log 4+\beta}{\Delta}(v_{i+1}-v_{i})$ ( $\cdot$ . $\log\frac{\tau}{36^{2}}<0$ )







lsksiss . $\gamma_{v_{k}}(\omega_{k})\subset(-\delta,\delta)$ , $r_{k}>\Delta$
$\gamma_{v_{l}}(\omega_{k})\supset l_{r_{ll}}$ for $1\leq t_{k}\leq r_{k^{2}}$
$\sum\frac{l(\omega_{i})}{l(\omega_{k})}\leq C\exp(2|r_{k}|-\frac{(v_{i}-v_{k})}{100})$





$\backslash \backslash .\ovalbox{\tt\small REJECT}_{\frac{I.\cdot.\cdot\underline{i}:\lrcorner::l6}{\prime l.\cdot\wedge 1’)::Y_{vk}^{(\}_{\backslash _{\backslash }}}k6_{Y_{v_{k+l}^{-}k}^{\vee}}t0_{:}.i^{\backslash }\backslash _{\mathfrak{l}}1(Q))I}}\frac{-----\underline{0}_{----}......\cdot......\cdot.\cdot......\prime’\prime}{\cdot\cdot\backslash \backslash \backslash \backslash \backslash \backslash \backslash \backslash \backslash \backslash \backslash \frac{1_{---:-:}-:-:::}{I/\text{ }:v_{v_{k+l}^{((o_{k+}}}:::::::::}}Yv_{k}(\%_{-l})$
$v_{i- J}$ $0$ 6 $-$
$v_{j}$
$\frac{\backslash .\backslash -\backslash \backslash -\underline{0}}{-\frac{\frac{1}{I}:_{-}’.,\cdot.\cdot.\cdot.:\neg^{:}:\gamma_{-:}v_{ll}\underline{(}\omega_{l- 2})I^{\prime:_{l}}\prime i\sim.\cdot..\backslash -::’ll^{:}.\backslash ^{\backslash }6_{\backslash }\prime j^{:}\gamma_{v}\underline{(}\omega_{l- 1^{\backslash }}^{:}.)^{\backslash _{I}}:\sim\wedge|\backslash \backslash ::|}{1\prime}}\simeq=\gamma v_{i^{(0\}_{-l})}}$
) $k<l<i$ escaping situation
$\gamma_{\gamma_{\downarrow}}(\omega_{l+1})\subset(-\delta,\delta)$





$l( \gamma_{v_{l\cdot 1}}(\omega_{l}))\geq\frac{\tau}{36^{2}}e^{2}l(\gamma_{v_{1}}(\omega_{l}))\underline{c}- A_{(p_{l}+1)}$
$P\iota$ $v_{l}$ binding period $ri$ $v_{l}$ retumm
$\triangleright mma4$ $p_{l}\geq\frac{\mathfrak{p}_{l}1}{\log 4+\beta}$
$l( \gamma_{v_{l\cdot 1}}(\omega_{l}))\geq\frac{\tau}{36^{2}}e^{\frac{c-\beta}{2(\log 4+\beta)}b_{l}1}l(\gamma_{v_{t}}(\omega_{l}))$.
$\frac{l(\omega_{l+}}{l(\omega_{l})}\approx\frac{1\gamma_{v_{l\cdot 1}}’(a1}{1\gamma_{v_{l\cdot 1}}’(b\lambda}\frac{l(\gamma_{v_{l*1}}(\omega_{l+1}))}{l(\gamma_{v_{k1}}(\omega_{l}))}\leq A\frac{l(\gamma_{v_{1\cdot 1}}(\omega_{l+1}))}{\frac{\tau}{36^{2}}\exp(\frac{c-\beta}{2(\log 4+\beta)}|r_{l}|y(\gamma_{\gamma,}(\omega_{l}))}$




$c> \frac{21}{25}$ log2 $\beta<\frac{1}{35}$ log2 $1- \frac{c-\beta}{2(\log 4+\beta)}<\frac{4}{5}$
$\leq$
$c xp(\frac{4}{5}|r_{l}|-\psi_{l+1}|)(\frac{\ell_{l}1}{|r_{l+1}|})^{2}$ .






$1\psi_{l}|\approx R$ ( $r_{l}>\Delta$ )




$\frac{\mu}{R}arrow 0$ $( \frac{\mu}{R})^{A}(1-\frac{\mu}{R})^{(1-f}arrow 1$
$R$ +
( $\Deltaarrow\infty$ $Rarrow\infty$ ) $\frac{2e}{\sqrt{2\pi}}\leq e^{\frac{R}{80}}$ $( \frac{\mu}{R})^{A}(1-\frac{\mu}{R})^{(1-f}\leq e^{\frac{1}{80}}$
$\eta(R)\leq e$





$\sum_{\omega_{\vdash 1}}\frac{l(\omega_{i- 1})}{l(\omega_{k})}\leq\sum_{R\geq\frac{1}{10}(v,- v_{l})}\eta(R\%^{\mu- 1}\exp(-\frac{R}{5}+2b_{k}|)$
$se^{2k|} \sum\exp(\mu\log a_{1}+\frac{R}{20}-\frac{R}{5})R\geq\frac{1}{10}(v,- v_{k})$
mma4 $p_{l} \leq\frac{\Delta}{\log 4+\beta}$ , $v_{l+1}-v_{l}\geq p_{l}$
$\mu\leq\frac{v_{i-1}-v_{k}}{(\frac{\Delta}{\log 4+\beta})}$
.
$\mu\log$a $s \frac{(v_{i-1}-v_{k})(\log 4+\beta)}{\Delta}\cdot\log a_{1}$
$\leq\frac{10R\cdot(\log 4+\beta)}{\Delta}\cdot\log a_{1}\leq\frac{R}{20}$ .






$1-.\sum e_{E_{n- 1}^{\gamma T_{l}(\omega)}}l(\omega)\leq\exp(\frac{\gamma m}{2})\cdot l(\Omega)\mathcal{O}\in P_{*}.w\subset$
$m( \cup\omega)\leq\exp(-\frac{m}{1000})\cdot l(\Omega)$ .
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( ) $T_{n}(\omega)-t_{1}(\omega)+\cdots+t_{m}(\omega)$ , ( $m=m(\omega)$ )
1-
$\sum_{\omega_{l_{m1}}}\sum_{\omega\subset\omega}\dot{e}^{\gamma(\iota_{1}+\cdots+t_{m- 1}+t_{m})(\omega)}l(\omega)\approx\sum_{m1}e^{\gamma(t_{1}+\cdots+t_{m1})(\omega)}1l(\omega_{i_{m\prec}})\sum_{\omega\omega_{j}\subset\omega_{i}}e^{\gamma\cdot t_{r}(\omega)}\frac{l(\omega)}{l(\omega_{i_{m1}})}m$
$\overline{l}(\omega_{i_{m}})\approx\sum e^{\gamma\cdot t_{m}(\omega)}l(\omega)\omega\subset w_{*1}$ l(\omega i,
$\tilde{1}(\omega_{i_{ln\prec}})\leq(1+a_{10}e^{-\frac{\Delta}{5}})^{\text{ }-\dot{\ell}_{m- 1}}\cdot l(\omega_{i_{m1}})$
$\omega\subset$
$\omega_{\text{ }}$ $v_{i_{m1}}$ return escape situation \langle escape
period $v_{k_{7}}$ $k_{m}\approx k_{m}(\omega)$ $k_{m}$
induction $\omega\subset\omega_{i_{m}}$ $k_{m}(\omega)$ $\omega$
$( \#)\sum_{\omega\subset\omega}e^{\gamma\cdot\iota_{m}(\omega)}l(\omega)\sim$
$=l( \omega_{k- 1})_{\omega_{b}}-z\frac{l(\omega_{k_{m}})}{l(\omega_{k_{*}- 1})}\sum_{\omega_{\gamma_{n}}}\frac{e^{\gamma\cdot t_{m}(\omega)}l(\omega)}{l(\omega_{k_{m}})}\leq(1+a_{10}e^{-\frac{\Delta}{5}})l(\omega_{k_{m}- 1})$










$l( \omega_{k’.- 1})\sum_{w_{4}\subset\omega_{2_{m}\prec}}.\frac{l(\omega_{k_{m}’})}{l(\omega_{k’.- 1})}\sum_{\omega\subset\omega_{*}}\frac{e^{\gamma\cdot t_{r}(\omega)}l(\omega)}{l(\omega_{k_{m’}})}s(1+a_{10}e^{-\frac{\Delta}{5}}y(\omega_{k_{m}’- 1})$
$l( \omega_{k_{n’}-1})\sum_{\omega\subset\omega}\frac{l(\omega_{k_{m}’})}{l(\omega_{k_{m}-1})}\sum_{w\subset\omega_{i_{\hslash}}}\frac{e^{\gamma\cdot t_{m}(\omega)}l(\omega)}{l(\omega_{k_{m’}})}\leq(1+a_{10}e^{-\frac{\Delta}{5}})^{2}l(\omega_{k_{m’}-1})$
$-\underline{\Delta}$




$a_{\epsilon}^{n}$ ‘ $-\llcorner$ $arrow– ff’ffl|$
$\overline{l}(\omega_{i_{m}})\leq(1+a_{1}\mu^{-\frac{\Delta}{5}})^{\text{ }-i_{m4}}l(\omega_{j_{m\dashv}})\sum_{1^{-1}}l(\omega_{i_{m\dashv}- 1})\leq(1+a_{10}e^{-\frac{\Delta}{5}})^{\text{ }-i_{m1}}\cdot l(\omega_{i_{m1}})\omega\subset\omega_{l_{m1}}$
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1 $s \sum_{\omega,\prime^{- l}}e^{\gamma(t_{1}+\cdots+t_{m1})(\omega_{\iota_{m1}})}l(\omega_{i_{m1}})(1+a_{10}e^{-\frac{\Delta}{5}})^{n- i_{m- 1}}$ ,
$m$ $i_{0}\approx N$
1 $s \sum_{\omega_{l_{0}}}l(\omega_{i_{\text{ }}})(1+a_{10}e^{-\frac{\Delta}{5}})^{n- N}\leq(1+a_{10}e^{-\frac{\Delta}{5}})^{n- N}l(\Omega)$,
$\Delta$
$(1+a_{10}e^{-\frac{\Delta}{5}\frac{\epsilon}{10}\angle_{\epsilon}})\leq e\leq e^{2}$ $l\leq e^{L_{\frac{m}{2}}}\cdot(\cdot. l(\Omega)\leq 1)$ .
$e^{\gamma m}\cdot m(\cup\omega)s1T_{*}(\omega)aen$
$m( \cup\omega)se^{-K_{2}}$ $\approx e^{-\frac{m}{1\alpha x)}}$ .
$T_{n}(\omega)a\epsilon n$
$(\#)$ ) $v_{k_{m}}$ retumm $p_{m}$ $>2\Delta$
$\sum_{\omega\subset\omega_{h*}}\frac{e^{\gamma\cdot\ell_{m}(\omega)}l(\omega)}{l(\omega_{k_{m}})}-t_{m}\sum\frac{e^{\gamma\cdot t_{m}(\omega)}l(\omega)}{l(\omega_{k_{m}})}+\S_{0\rho_{m}|\iota_{n}}^{e^{\gamma\cdot t}}\geq\omega)-t\frac{l(\omega)}{l(\omega_{k_{m}})}$
$se^{\gamma\cdot \mathfrak{M}|r_{m}|_{+}}\iota>E_{p1}^{e_{m}^{\gamma\cdot t}\ ^{2|r_{m}\vdash\frac{\iota}{100}}}\leq e^{\gamma\cdot \mathfrak{M}|r_{m}|}+\alpha^{2|r_{m}|_{t>\mathfrak{M}}}$?
($\cdot.\cdot$ Lemma 6)
$\leq e^{\gamma\cdot \mathfrak{M}|r_{m}|}+\frac{C}{e^{(\gamma-\frac{1}{10})}-1}e^{2|p_{m}|}e^{(\gamma-\frac{1}{100})\mathfrak{M}|p_{m}|}\leq a_{11}e^{\frac{2}{5}1r_{m}}|$ .
$a_{11}-1+ \frac{C}{e^{(\gamma\frac{1}{1\infty})}-1}$
escape priod 2


















$\leq l(\omega_{k-1})\frac{5A\cross 2a_{11}}{\delta}r>z_{\Delta}^{e^{-\frac{3}{5}\rho}}$ $\leq l(\omega_{k-1})\frac{10Aa_{11}}{e^{\frac{3}{5}}-1}e^{\Delta}\cdot e^{-\frac{6}{5}\Delta}\leq a_{10}e^{-\frac{1}{5}\Delta}l(\omega_{k_{m}-1})$ .
$\gamma_{v_{l}}(\omega_{k},)\not\subset(-\delta^{2},\delta^{2})$ 4
$l( \omega_{k_{m}- 1})\sum_{\omega\subset\omega_{h}}\frac{l(\omega_{k_{r}})}{l(\omega_{k_{n}- 1})}\sum_{\omega\subset\omega_{4\prime}}\frac{e^{\gamma\cdot t_{m}(w)}l(\omega)}{1(\omega_{k})}\leq(1+a_{10}e^{-\frac{\Delta}{5}})l(\omega_{k_{m}-1})$ .
Proposition 2 $A$ $\delta$ $Aa$
2. 1 essential retumm escape situation
$\delta$
$a_{0}$ $a\in(a_{0},2)$ $a$
$|\alpha(x1>\delta$ , for $\chi\in(-\delta,\delta)$ , $1\leq n\leq\tilde{N}$ $h^{a’}\supset$ $e^{fl}> \frac{1}{\delta}$ .
$a_{0},\delta$
$l( \gamma_{v_{l_{m}}}(\omega_{k_{m}-1}))-\gamma_{v_{\iota_{m}}-v_{kn^{- 1}}}(\gamma_{v_{4\prime 4}}(\omega_{k_{m}- I}))\geq\frac{1}{\delta}l(\gamma_{v_{kn^{arrow}}}(\omega_{k_{m}-1}))\geq\frac{(e-1p^{-2\Delta}}{\delta(2\Delta)^{2}}$
$\frac{l(\omega_{k_{m}})}{l(\omega_{k.- 1})}sA\frac{5(e-1)\frac{e^{-|r_{m}|}}{p_{m^{2}}}}{(e-1)\frac{e^{-2\Delta}}{\delta(2\Delta)^{2}}}s5Ae^{\Delta-|r_{m}|}$
1. $(\#)$ $A$ $\delta$
$\blacksquare$
\S 5. $E$ Lebesgue measure
$m(E_{n})>0$ .
(1) \S 3 , \omega \in Pn-l’ $\omega\subset E_{n-1}$
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$\frac{m(\omega\cap F_{\hslash})}{m(\omega)}\geq 1-Bcxp(-an/10)$ ,
$\frac{m(E_{n- 1}\cap F_{n})}{m(E_{n-1})}\geq 1-B\exp(-a;\sqrt 10)$
.
(2) \S 4 : Lemma7 di ,
$m((F_{n} \cap E_{n- 1})-E_{n})\leq\exp(-\frac{\epsilon n}{1000})\cdot 1(\Omega)$ .
$n(E_{n}) \geq n\langle F_{n}\cap E_{n- 1})-\exp(-\frac{\epsilon n}{1000})\cdot l(\Omega)$
.
$m(E_{n}) \geq(1-B\exp(-an/10)yn(E_{n-1})-\exp(-\frac{\epsilon n}{1000})\cdot l(\Omega)$ ,
$\geq\{(n\cdot\prod^{\infty}(1-B_{C}xp(-an/10))-\text{ ^{}\infty}-a^{\exp(-\frac{\epsilon n}{1000})\}l(\Omega)}\cdot$
$Narrow\infty$ $\{\}$ 1 $arrow 1$ , $\{\}$ 2 $arrow 0$ . $N$
$m(E_{n}) \geq\frac{1}{2}l(\Omega)$ for $\forall n\geq N$ $m(E) \geq\frac{1}{2}l(\Omega)>0$
. . $\Omega^{--}--$ )
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